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(54) RESISTANT FILM TYPE TRANSPARENT TOUCH PANEL 
(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a resistant film 
type transparent touch panel with higher transparency, 
visibility, and abrasion resistance without generating 
Newton rings. 

SOLUTION: This touch panel is provided with a touch 
side transparent electrode T with a thin-film layer 2 of 
silicone oxide having a film thickness of 20 to 55 nm 
interposed as an intermediate layer and display side 
transparent electrode D so as to be faced with each 
other through insulating spacers 6. In this case, the 
surfaces of transparent thin film electrodes 3 and 5 of 
ITO (indium tin oxide) or the like laminated on the 
upper surface of the touch side and/or the display side 
have a rough surface 7, which has uncountable numbers 
of fine irregularities having center line average 
roughness (Ra) of 0.05 to 2 )im, and its maximum 
height (Rmax) of 0.6 t 2.5 \l m. 
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2o~5enm<z>i4<tw*3i]yt»ii (2) t a Blasts 

<t) ise^g (4) (n^mtzmmiSimajH (5) 
Mfts^^-ci^T^x^u-fffiiffiB^fais (d) 
to&m&mmtn <a, 5) ^alt, astix*- 

* (6) *^LTRB*iir/j:4t8!AWS5SB^^v^A 

Wf*m«tt» o, 5) <oaffi*<. f<o«?«3ia* (r 10 
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immtzmnm *«bjh*, v,om\ttmts. 
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[0003] tc%-e. ^^/^/^KOffljiHi^fcft 
6 4 06 7*H>«XI*i#Bfl 3 P9-2 3 7 1 5 9^»WT? 
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fi^tS* v^G1XI*t.<x:/u-j'S1<o i ToSjficksai 
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£tait. -tw±izi TossiBua£iftit*t<o-c*>y. - 

t$B3¥9-2 3 7 1 5 9*|tt*aii. ««a«Bjl!P8- 
6 4 06 7^'/m<DIBfc-5«fii:LT. tSlc^JH: Ka 
#y •>7+/>»<k^M»)!llz < fc y^fiE*H€.KW2 0~ 
5 5nm0>rKfb^-f*a-x^>yjS|«®^|ftit, -e- 

[00 0 5] 

[»MA<«yiLJ:dtt^»lfl] iC6/><gjfi»ifcl=, 
*T*:J:orli:i=a- h > y vyi=«t tMOtf 

[0 00 6] 11=. Z<D-a-t*y>) 1>>/It*> vf-t^f. 
>l>&&0>V<<Xh<XZ <UmXf&3iLX>t< y. eft 

£-61ilil£H5A<, AAMttt&JtK-a-h^yi/yW 
«lc@lcA*f:«>Sl>$%J;<A^M^T? 
*<f<<f6. HI", cro^-y^/(^u*<iaSx^X^U 
4 tl&*iifr1tX<f>mZtlZh x Kt<X7WA*&(D 
*v-0Ofikt=a-F->y>yi=*ft*I«tti:A<^-/< 

>y*<»?¥Lri^i:. J>Jl=A7)Kft*<a</i4i:^K 
AALTL$?il>9fB)Hi«£*Scii::fc*. 
y. ***/<*M=fclt*-a-hvy>y©fflH4,. 

[0007] *^i*. j;yt&asnfcis?attttsi2 
It. Ki:»MMIitt«>±i:A?r. chi=-a-h>U 

^mLafitUfcttD-efc*. f-lil*?>:(D«>;d<f¥fft*» 

[0 0 0 8] 

IKIitWJftr^fcWW^R] B0%*ftWlt, M*S1 

(1) »^ffil=. K»2 0~5 5nmOftt<b^-<*SHJl 
m (2) tiSW?»K«*ig (3) t*<«*«a**lTl» 

*5">^fi<iSB^«« <t) a^jfi (4) <*»*®iwa 
?fl»BisiiS (5) *<«ia*4iri^T^x^wfiiia 
(D) tm&mmmmm o. 5) *a 

fSjtr, te»x^-i>- (6) ^^bTiES^HTtCSte 

X^U-fei<DS?3«(Sm<S)5l (3.5) <D8®#. *<> 
tt¥t^tH* (Ra) O. 05~2//m. -5-©fl*ifi5^ 
(Rmax) O. 6~2. 5 /i mCO&WKOftWfllHClIC,*: 

sta® (7) ^r^dt^^mt-r^jajAiasaB^ii 



(3) WBflipi 1-250764 



[0009] 

inwwmmvMm sr. *m<r>iei&ktiz>*v* 

f-mBmm <T) ©«J*»{*?fc*a^«}Ri:>.f;t,A 
CD *LT1*. -«Ufi»$t«jO. 1-0. 2mm. 
£ftHSj8iSif5 (JUT. TttMt) *<«8 0%W±fco 

ft kmic i* - mm * Hfc * y x ^ u >x uz> * 

0-h?4ll,J* (KIT. PET 7 *;|,A £I*C 

«>» tele. sK'jx^ui/^p^u-HP-<ju 
A. !H'Jx-x;ux;u*vpy;uA, h 

^A, affitetfyxx-fMO-fJUA. #fitt^'J^-U7 
-f >7 -f JUASf J £lf i C i A<TJ # 
{0 0 10] -f-LT. Wi2iawffifBPY;uA<o>VtBt=. 

0~55nm, Wifc L < li 3 0 ~ 5 0 n m(0 20 
BHbW*»KS (2) £iSlf*. ra£**tfcl*i*KS 

<. <kyrs]±r^ctt<j<5 c o*u. KW20-55 

nm<0gNbW*fHi:, 8ii*-&K1B<iBaffiU&lte> 30 
(7) ii*. ^5ja«icjSS*4iro*ctic<(*. ft 

Tt. 2 Onm^-eii^lCiSBfltt^jBOHWUttlct 

# y »«tt#s < u $ i* a> y *\ mn&<o&& * jes u 

(0 0 1 1] ffl&8HbW*jSIR/i (2) <D«JfS*K 

CVDi£$0)3KffM*«£'<;Ut: Ka# 40 

ZmifitZZkWVZbc 

10 0 12) man, wiBx/<v^y v-jf^tt. * 



r. -«MI-»*L<fft>iv*ffIiaPET7-f ;UA/j:i' 
<0«WIHBS?<JUAa))t®$»S^i*i:A>3P^. 

L T - SUb V -< % A?>»fttt*tf>to £ * to L fc >r ■< * £ Ii 

? 4 ;ua t x/<vf y v^H(»K$«irtiz«*$Lr i' 

-5. *LT7;U:*>$<0*3tt;tfXXI*I*;tfxic 

SlO-|~IO-3Torr flSKftO. * LtiftSKX 
lilfiSitv^+.hoi/^itl=J:-3rX/<v^i?S»LT. 2 
0-5 5 nmOmt&mfiLtili&VtoZ. 
{00 13) a-T^>^tLT«!^-r-5'<>U 

KiSWfil»S7^;uAcD>tffil=. K*y->vV>©»a» 
WfSfS (ffia.fiftri'UX f*tKPt?^U>^ 

£fc«iLT®JBtfiSl££tt%l=Lfc;&;ft) xe> 

V?**. ai^cBa-x^^Hfc&tfyt/^^ 

r<b. ftt$IC1 0 0"ClPl&, ffl»s«8 0%iti)tta)jsa 
^MIC»ft|LT^6S<b^-l'JRIcSe<bL. 2 0~5 5nm 

m^oammzit. «ic wiiiithy^AT^av 

- K 7-tr^;U7-b ht- Mi» (Wilrt/^^^Afi 

(001 4] A. jnte/-Ky->7if>i*. wxifsos^it 
1 o) tLT±rHi5f4iri>4. zo>itmm\t&*mz 

ltTK<b1 (nl*M&«) T?*$4i-6/i<. Ttfi(b2lr* 
(0015) 
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[0017] WlUtf>)is?y^0)n?-H} x ai^yicjBt 

t». S*Ln#*Mii, «6oo~2. ooo-cfcy. 
* *) zf?W If *lSfi&<D;Ky ivthitohm $ U». 
ft. <bixi*<b2i::fcoT\ fliAi*, 
*n,«l::«fc oTH&SftfcjKy / is?? ><OST 
tf)ftSli»**t*lcUrt, SSHMlciifcrtSH*. c: 

*f*&-efcl^S>T?feS. 01*. 

(0 0 18] *W*lT;U=i*i/i/7>ICj:*-/;i/ 30 

-y^l=«fc*n— f ^>-yicoi^TlSWt*. 
K7Ao ^Vi/v >i*r;ua 2 ~ 4 

t h7lh*->i/7>«fA^lff.*v4. *T?i 

»<b^ri'*'Na)«<b^J!i$Wlcfi 3 c t A<t?**a)T?H 
*U>„ 

[0019] -tLrmjta#'B , >ig7;u3*'» J 5v**t 40 

7il*a-^at*a (D&SftlcjgS**. 
ft»it»0jE&ttli^ (H*»lz<k y SBtt£#tf>Ti*«>f> 
*i£A<. -W££lf4vl*\ tt7*a*i'2'9:/l'EJM:: 
AUT^^k 7^a-MS (±tUTx^^7;U3 
-)l>) 88*0. 0 3 : EJKD«&-C*'6. ftbft 

fc '/Jt—YjMtli. WKLfc^^t KpiK'J^WIc 
fH^+Sa-xf >y^l=«fc iXWmm? 4 frMz 

«i=i oo'cffitt) xm^ti, x-T-o'/ztixi* so 



*t*7^a*^^J{il*#«LT-i4lbW$lc£<b 
ft. ffJRvOu-yvufcli, 0<*.lfa;i,a-hf*it 
&tt^t>a;ua-hN - 1 0 3Xt Lr±itI*HTi.» 

(0 0 2 0] ULh, BUJt2 0~5 5nm<Dgi<b>r-f jfcSI 

*< y l/?fc£0>»Kfett¥KT?li, ;*OJifel=»6U*> 
fllcJ:*tlBS<blcfcl>-C, ^Hl¥Bjffi$i*0>S*i« 

fcy?Bi8L*>-r<, Kttffifbi-a^r«t"ot«¥«ia$t 
^<o»*«stft«mMf •6«yict#&n, 3>ha-^ 
l*>*uc*i:: .kit 

(002 1 J ffi. ffiRfeffitfSlfcScitK-Dlvci*, !» 
«***t«>i»<b^'i'*a)-|ft<b^-f*^«>(Dlb^lWM 

?$(D»Bmfit&T?l*, «J»«**vS6Sfb<r-<*A<S i o 
x ( x = 1 ~ 1 . 9) XfMsh%i><FiX. S i OtfS i 
203/Jt^€ftSLri>4tt»1?fc*. Cfc&OftffKJ: 
y . -tint's* y tSttr$A«S! < tikk k tic P]« 

*8*<bw mfpniKsttfc ziss^'f jRica < * o -co* 
100 2 2] mimt>r<<%®\t. *>vf-&mwwmy 

ftiiis<D0j+j--< Ki=fsi«tftit &zk tzim®te*.n,\ 

(0023] *-y^ftlTM*K®2 0~5 5 nm(0 

8HbW*l30>±l::, T^x^Wfl-eiiiSeafc (4) 
<*m®i=lfll»*Sjae;isSIBllfi«SJPI (3, 5) icoivrw 



1$M¥1 1-250764 



7 

[0024) mtm%<»&wmi$nm o. 5> 
mwwi*. -Ksiciiftaur i to (lite* i/s^Aic 

H6 K-ev^LfeBftft-f >94AM) KttaSfc* 
A<. «;iif, -mt^r^^^itzfvUv 
K-evyu/iffiUbisrv^^^ (ato) , xri. e* 

fcf87yfc (FTO) . K<bSfa*TiU5-->AT?K- 
tr>yLfc6*<b£f37/b5-^A (AZO) $<DK-tr 
>y&«S*<bto£A\ K<b^>90Ai6S<bJEra©tt^ 

h cms * tkmi m t L T t «fc I ». 
too2 5] *LTiftt&mmmxm<» ium& 

&A<tf*L<*lffl£H*. C<DX/<-;/if 'J « 

IA**Xlcit3R$;l^LISfflrtlci*At4Ci:-e. 
<Dtt2£££ 1 0-l~ 1 0-3To r rlSltKftO. *LT 

[00 2 6] mt&mmams<nmfm^iiu^ 

AK 10"4 0nmit4(DA(M$U», ZiUt$y? 
ti*J\>k (-«ICIi2 0 0~ 1 K»/s 

q.) . awti, sunt, aar^wwtflflic^iasii 

[oo2 7] niax-fx^u-riiKDa^s (4) i*. * 
? * (nat was *x g © *> y ? f? e ic tt l r l fc y s 

ffl**l, *«ff*lttMl=**A<, -«IC|*0. 5-2 
mmflftT-fcS. LA>LS?aft<O^A>f>ltoJli4-Kiya» 
l*7JA<l§*Uv, ttfULTIi, -mzMWSvXtiitf 

Ri^e.itsA<, nufeiMt. «M<b<oiSA>f„ aifiiic 

i*??X?v*tS<OiJISl::liW}»tt. HUStt, tSfcW 
tlHi%J*LTifctf>.& ! &gA<ft.5A<, m*t%b&<Dt 

m\ft>hz. mu* upo. *y*- 

# *- h , U >$r ij 3 £ x r , ; ;uA 

ll>*979' ) U-h£X^bVfc<D«ffl£«;, X^Ul/ 

&79'jji,= Hjju&omiftft, #';x-tjux;u* 
v. #yx;ujf«x #y (4-^^;uk>x>-i) „ 

#'J7'JU-K ^fititfUXXfib (-telZA-PE 

[0 0 2 8] ffie^7X^'j^te(0«&. Hffl£*VCH 
S0>lijK'J*-#*-MfiT?ft|>A<. /MMX-<?LA*i 
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A-**- MSI*, fiWigttl-ligfiTl^A^ 
tfiOHHitlztttji L X 1&*14A<*£l*C £ ^HJf*;SSAM4 
t^©StljA>e,x/<'y^'J v^oRgS/SUIIcii, 

'j^-up^ i/^a^t*f6wiSBMii»a**7xte^it 
jaw. * *v^/<*;ut Lxmw,k&zm<Mm 

10 A<^«lc.J:iJffil»U^u-cJe3K-e*4^^b. Mtttf 

7Xfsxi**u hsta>a^A<a* utv 

[0029] att,-Ky*U7-f M*. imtuy-f i/A< 

$£iifch<j>v. ~1&to\ztoi,tixi\lt,<D<D£x£i* 
o. tkXWimiktoyjirkLXKtsihlx. 
&m$hxi*z>t<r>it/ )i>ftn>*yvbf>tf* z.<dj )\, 

»&HTL»6tfl)l=, B*&/S:fAfcit6aA^±Hi$ 
*IT^* "7-h>" t0*l^>l*it^ttA^ 
^>±iP$4tTl.>5 "tit^7^X" A<ftU. « 

^ttA^f>±m*4vrt^ "7^U" A<** 0 

[0030] nme«[&i^fct»T» att*'j*b7^>it 
n$«[&ffi*y tmwzx-tiLHtzot><*i\ 

<Dtttl£f8«$tt£ctA<-(?$$A>?>-efcS. -t<DKd 
I*. 0. 0 5-0. 3mmf!lt£U ^W*0. 5~2 
mml=IHB+5(DA<«fctV -f-LT, * 0l*£7j}4l±. - 
«IC»li*fiSSSLrl#f=3;$0. 1-0. 4mm©i*ISt* 

cii* =j-x >'/ L^J*Lx«[^t€.^<ou-r*iA>ro 
[0031] -tux, &Git>pu< ktwmvmmm 

40 (5) AMAH$4i4filfl>ai«[&|S<?)nffilcffd(Dlit^ 

mtmzmiitiiii&vitiLtiWbhinxmtLvzk 

[00 3 2] MEtt[^i2SBM(D«^l TOlTIC^SiS 

a^tsw^i^i*. tt?^uA<BfsiBT-iSffiBjjjai3tft£ 

50 tT?0)AUtV Clvl*. tiLHmtZMz\k\z**y'}*) 
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**^A<*ai=»tij*n€.fl)-o. toti&mm? * i to 

tn*zktz&z>„ mi. #>)i)-#*-^misix<DX 
i*. imxvti/y < >ic«lt. #y ho> 

[0 0 3 3] ffl, WtBgBJSlKilfSli, *?/*/<*;u 
A ct o X 3 - 

[0034] -t LT, ISSX'<-+>li-MlC'5' ry*«>8 

bjj«*i <t) tT<xzfu<<Mmwim (d) troimic 
Kiait^tatwefey, BBHtt 

attt*l=-3tNTIi-«lzmjifC(,^4,<0-e«J;< . ft 

S3. ftlcfcSizoivcii, J*^t*iaWJWW««Blc 
KltiliBBfblcfclt^tttacaiQKDfl^ia!* (Rmax) 
0. 6~2. 6jimJ:yt,«fti|Mft«ttlttilttc6<r 

iftffitftO. 00 1~0. 0 0 3mm2, A$4~1 On 

[0035] ^(OkoKWttZmmM'&WZv* 
/<»M=Hi«T. Hlc^v^filXI*/ 

«fg (3. 6) ©»tB*<¥,H-CI*fe<«|i»0«l¥«aftd 
(WTRaiBSf) 0. 05~Z(/m, »*U<l*0. 
07~1. 50m, {-OnUfcAS (JUTRmaxtK 
*) A<0. 6-2. 5/(m, »$L<l*t~2j/m-e& 

4 * ttotttteaaaiiBB £ t r> x u i z t x h 
[0036] g=r, ffJKtfc»H-e<o»affi-(?*4cti= 

iS 9) * v * I <*JKD***i * * iSW <t t & (/HJH 

4itt£lttftU «fclc«*Lfc-j.-h>y>y<D* 

A<WK«)UlCRai:Rma x (DiSHC: fcoT. ItCtoT 
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$£>*i*ia>-c&s, o*yRaicf}urtto. 050 
m*«-ei* % **yi=tffl«c30ttffi-cfc-&fcif>ic=a 
- h ^ y ><fo)&&. &%±iztt±t l z t < 

[0 0 3 7] -7j. Rma xlZ-3l\TlimiaRaO)tf 
T?, f-(OC3Clfl)ifi5$*SII-0. 6-2. 5vm\Z\$fet 
4tfl>T?*y. (toT(SI=Ra = 0. 05~2»mT!fc 
10 oTt. **lliRma x = 0. 6-2. 50m<D*SHm 

wmj: v>m*k&vmmm®<»nmt& y«ua«v 

Rfe±U jfil=2. 5//m^jtfiX-5t. Ra = 

2 umama+iz. «t y«oiaCiA<tt#^TrT«ELT 

[0 0 3 8] ffJKlDlBffilJ:. -«IClt^.y^fi|(0j2B^?i| 

ffil<02IBfl»IJI«}iSJ (5) 0)f5®XI±C^f,B3fi<(»l*« 

[0039] -tLr. WI3Ra=0. 05~2/im, R 
mox = 0. 6-2. 5j/m<Dfcft0»tetH]fil£iftlt$ 
¥fai^^t>Tli. *W3 0/(<M^T?#*A<. Chf>IC« 

30 [004 0] *a>-O0>7i&Ii. &&ttih$V 

-A3l=[*-tO)**l5«*H4c:tli^<. fc-SMS-ct 
oTJ;y/h$lxffiffi-p|i»iJ$H5JR^/»<0tS ttQT. 
!&Ett4Ra = 0. 0 5 — 2 0 m, Rma x = 0. 6 
-2. 5(iml:J4U. ifHfcMt^tSiDDaW^a 

= 0. 5-4 0m. Rma x = 5 ~ 2 0 //m£BtI£-t 

[004 1] ItlBxviKxftHa-*!*. -«lc««V> 
U— V-KMXttVXHKJ: Ib^x v * |c * -d t 
<tM**v*A«, cHUJ:-5x^,KxftlX*fH*-l!Jkl=l* 

Iftlt, C0)(Sg^H(Et?)1 0-5 0 Kg/cm. P-'J> 
y>S(S2- 1 Om/m i n, iSM«jJ87W ^UAXI*^7 
50 X ^ -y 0 t50>8Nt£ J; y 2 0 - 3 0 c c<4 < IftSS L fc*Q M 
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&n-Tiz % &wwm? < juout:/? x? ? >> t a t 

[0042] -oa«*5iii. n-T-f ^Ic***** 

WtftttlCfcoT, F/flgt"-6R a t Rma x fc<D»§S£fl 
SMlCjloTRafcRma x t li*O)$30£ 3 V hD— 

[0043] m±i=«aj-r«*j*it. *iftfflffi(t^*H 

5 n m 

a»&*ifc±H<o#iSB^aiw«iia«)jisiizitR a = 

0. 05~2//m. Rmax = 0. 6~2. 5/lm<Dft| 

tun mm&msiKTvzck 1=**. 

[0 0 4 4] =oB<D»J*li, MUfcHttU. WIBtfc 
ai3»isi8««®i=iWtatfcx^^x6«a-^$jir 

T, H[}|D-«j>y^UXL-C, l*«<IH$S5ICRa = 
O. 05~2tfm, Rmax = 0. 6-2. 5//m0»ft 

[0045] \>x±.\zmiuz*nmz*.bmm®w& 
[0046] *f, *a>-r>\t$v?%<»mwmv4 

M'Afl-ffiSffJKx^jtfX/DILT. BrJg0ia®£»m 
i/^U #^ra{b^-f*|C^«L-C2O~5 5nm0) 

=«fl:WJWB*»rtu «f*i=x/<;/* 'j y 

I TO^(Dj3SBJ»Wa«»^W®Lr»fcRa = 0. 0 
5~2(lm> Rma x =0. 6~2. S ;/m(D(§ffi«fc U 
fcSS-y^JWiSiSaili:. X/<-;/*yvyi;:J:* 1 to 
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t -f X?IW MamMK*ttR||cttHt L feffittX^— * 
»<bW*»Kffl»l»ifci::oivci*. "Wfc KpjKUv 

(0/:if>lwW4StlSRa = 0. 05~2(/m, Rmax 
10 =0. 6-2. 5/imroteffi^fi£t40)IZ3 VKP- 

DQflgfW) y tCflgS»l=® < 3-x Y 

CtKfcac&T?. *JtttrtO09tttt (RmaxSttt 
€>) A<fcorta*oTL*5fctt. ®b*tfcRa£R 
ma xli±KfisBI=Ay*»tl». 

[0047] t5— di*. tyi-mn&wmtiy-oi'A 

T^Mic»«Lr. 2o~5 5nm««Mb>r'<'$»M 
20 H£»?|£U -t(D±l- I T03?£x/<'y*ii«LTjSBJj 

y^-U7-f V7^^A©)Vffil=. ffJteiVtfXllQIXIi 

SB<bU *tf)±l=I TO«^X/<-y^«5*L-CiaW»Ul 
WSSSIHBf lt»fcRa=0. 05~2*/m, Rma 
x=0. 6-2. 6tfm(&T*X:?U-T«i2fait<I£. 
^7Xf7f fiitXI*«tt*-7X|gfcWy^tiTttfc«[ 

aawKi*, KT-fx^MflaBjnsttsKttKu. 

30 [00 4 8] 

immi) KIT. **W^Etx»lt«l=, StSffilCfco 
TSlcgata. fcfc. ****fellttffi|'-Cli3Ra 

[004 9] OR a tRma x • • ■ (ft) SUjCffiggM 
"D-73A5 7 0A" a?T?;»J£ 

[0050] oawtt- • '±}f6Hiisajp [%] t t t? 

40 *U ft^WttftJlCOl^r J I S K7105 

(198 1) KS-^lvt. »it6tt0S5J^mMtf)U- 
3 4 1 OS»it}tSWU<J:-3rS«^Lfc»fi3 0 0~8 

$>l'>£.b\zbZ )Q 

[0051] oamm- - • ft«i=m»TfcM**ifc 
* vf l /<*ii'tffli»r. ?Ky7-b^-;uSJ<D'<>5fe (r 

= 0. 8mm) ^2 5 0gXli5 0 0gCDl«ffi^tTtV 
f «y^6((D^figlStt«|gMt*. ISMIg»l*5 0mm 
T?. RifilElfctt*., C*l£5~1 0~2075H»T i 5. 
50 fLT. ffi^®IS1C)4Lfcb. &<J)*iiilzSLoTimB 
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r£ifeU=S<i&AV£;S<£U EPJnttE (5V) "CI* 

JMlttfcatiTltftwfcfcft*. Sfcg A V 
ttttTOaU-eiii. *1\ ffi£lelft£fBWLfc<E,. * 

hf*. ftr, iJjJirota^-x hm«Agi_5 

/c«£l*. f8Mej»T?*£fc«<i£AVA<«ifc*$Ci: 

[0052] O-^-h^'J^y • ■ • &Wl=fcOTft 
^^5t (R = 0. 8mm) Xv^V I, hfa 

K3 0ja$«:/?ti. 9 9?AngrcU&a>T9tMtft 
£Lfcl^£ 7**1111::* ymg**. 
[0053J (»lSfflD*f, Ji188//m.fi3 
5 0mmff)r|iHttPET7^/l/AP-)l, (T I = 8 
8. 8%) <DK®£#<Oftft-ei>;tUtaILfc. 
Oi^&BOHt" • • l>— tf-^SIlCfcoX. R 
a = 1 . 9/lm, Rm a x = 1 8. 4//m0)fflStLfc 

O^bXE* (HIE) • • • 3 5Kg/cm 

o^uxaa (*«a-jKo«ffia«) • • < 1 7 5*c 

0?bXi$K • • • 3m/m i n 

jy±ic<fco-cK«s*vfcp e t ? ■{ n,i*ffi<D&mnz 

it, Ra = 0. Hfim, Rm a x = 1 . 1 8 //mX?& 

[0 0 5 4] *lcmKfflf>Hfci>/-HxPET7<;i,A 

$a€vWKai=J*tt;fc-ttfcaL ftUtC:9 6'C, RH 8 5 

J$E5£ X P S (X-ray Photospectro 
scopy) tfl'^LfciCi, \Z\Z%£U-iHt 
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Tt=89. 594. Ra = 0. 1 1/lm, Rmax = 

o. 94/im-c. n-T^^^Uikur. M*ye>S 
A<'>fc<fcyiSB.8&>W9Lfc. 
[0 0 5 5] ffIiamc,4lfcPET7-<^AS«1 
0 0X|S1 2 0mmlCjSE«fiU, C<D7-< )UA±0>-Miit 

Ot-fv h • • • I TO (Hft-f >i?«7AXX) 0)& 
10 8f* 

07Y/U/»5S&' ■ • 1 0 0 C C 

• • 2x 10-3Tor r (A r Kfiifc £ 4 . 

OISA«* • • • 0. 8 kW 
OfiJH&ffl • • • 5 s o c 

I TOffifilsS|IMSa)i9fltl*2 5 nmT?&o 
fc. tfc. Tl=8 8. 1%. Ra=0. 1 1 (1m, R 
max = 0. 9 4//mT?feofc„ WT. »Dt^WJIfLT 
ttfcP-OUAfc. $«:/*fflPETiSBjmti£B?,y. 
20 [005 6] -7J. flft* 1. 1mm,||100x«12 
OmmroSta^Xfi (T t =9 1. 6%) U 
£<B-BI-tflK|3j-ftftl::T I T o^/<7j y 
T, I TOOi5B^«Wtfif»$WBtfc. BUBUr I T 
O»KStt«0B[$li2 6nmt?fey. Tt=91. 0 

[0 0 5 7] 3*1;:. !TIK?V^fllPETSBjJ«<5a)fi^ 

tsi»«^-xh<ox^y-:/Hi^ic*y»« 

r«5$7|/(n. tf[g5 0 um<D Kv hX*— " y£ 3mmtfv 
^•CTa«lcfaiJ$*v5*3lc. Jttt<tg7*yjbSHH 

«*x$m;->WHU ttftttiMtlTa{tLfc. fi& 

[0058] mKft*$.XTm-9 "Jf-I^Mzr>\,\ 
40 [ 0 0 5 9 ] 

tan 
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10060) <setfi«2) juwii-cjRitfcofcHCP 
aic»;*m®s$ffofc„ -tux. cfljjassic, 

? x h^»7 > 1 tJU-jtf LT* 6 * ;u, ^IU7)V 
^-iVe^^RUHlio. 0 3^;KDfl|£|::fcaj:?|c 

tfU 7 0'C. 30 e e c yffiMteSsIB 
S*4Lfc8t. 10 0'CtM. 5h r, 3GI=1 2 0*CT?6 

•yi>Lfc£c%. SS±fcr»{b^*i(«T?i&-&;:iA«M 

i2T*#fc. tfc. W*l*4 7 nm-C, Ttli8 9. 8% 

[006 1] #|c. Wtg»f>Hfc^iS8ft^-f3R»IS0± 

^'J^L. Ii»2 4nm5)l T Oi8WSIK«MSS££ 
ffiKttHLfc. C<Dfct. Ttl*8 8. 3%T?*ofc. 

cci?}9f,nfct<D$, * 7fmniPETiii:ir 

<S»o 

[0062] -7J. »3fO. 1mm. H7S0mm(0Il 

7~h>. Tt=9 2. 596) (DftSIC. ttSBtfmO) 
•> U * «H9{* £ 4 1 1% * fig 3 // m (0 •> y*j «tttt* £ 
2 ffiS9t&*i <*ttfcft$Hb1t7i> 'J fcjfcey VTiM* 'J 

J*tI<b&a>ff*M;U/<mT-, f-wttffili. Ra = o. 1 

4/ym, Rma x = 1 . 46/im, Tt=92. 096T* 

[0O63J ?4)\,JxS&&£ 1 3 O "Oct SEW 

li^-*fM=T. HffitHltf>PET7H-;Ui»X?»Tofc<0 
fcP^IC, I TO^X/i-yjy V?Lt, ITOflOjgBfl 



3 0nmX*y. J t»ffiSI*Ra = 0. 14/<m. Rm 
ox = 1. 4 6(im - Cfc l J, Tt=89. 

20 (0064) -J, |Jf1. Omm, WlOOmmxH 
1 2 OmimDsKU hffi (T t = 9 0. 0%) 

(0m«I«fc5t^iMHJ-9 1 50W) £*>LT||« 

u a^ia««$ftSLfc. w&Msaw«<DT t = a 

[0 06 5] ttr. VH&tyy-mmWPEV&mo) 

ft¥7JI$JOTf5a-»M Kl=tt6mm. ®£ 1 0(lm\ZUZ>& 
3S«50<1 iPl«f:faj9®^-XSIzJ;4«yttiL 

30 *e«i£iait. -?,\ inie-r^x^u^(nttffiastemtt 
i=i*. &tfc(Hi fcnisi=Lrnc«tix^—9-«(iiK 

fc. 

[0 0 6 6] fiUiai!»e>*lfc$-y^/<^HC-pLXTt. % 

[0 0 6 7] (tttJfrll) (iSi1k^^*aKS0)ISB[/(< 

*te011 KfclvC. l§l«^fH=T<#€>4vfc2tta)i>jH 
40 XICi.*<aES(bPET7<;UA<7)-SI=. ^^K;i,t h* 

nmt7 OnmlrS^TfflHLfc4,<0*ft*iartl4. (a] 

fc. B»1 5nm«)r|51b^^3RISJfU < fc^^ y^/U-;l/ 
**-»^/<*iH StUftf. |SJttlc7 0nmlCj:5^«v 
T/^U^^i 7f/<**7 0i:l?^. ^/JlCOl^r-a. 

-i->y>yifit»4ttttfeS^ai^t. sii-*ty) 

fc. 1 5nm<or:K<bV-f3R}S)BI£WBJLfcei. 

50 PET^-f/UA^iSI*. Ra = 0. 13jlm, Rma 
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x=1. 10T?fclJ. mmz7 OnmWWlUli. Ra 
= 0. 0 6/fm, Rma x=0. 7 5 /<mT?fco/c„ 
[0 0 6 8] a«5«2) (ffitBRatRma xirA<«S 

£«t<Hl fcfclvC PET^^iUAIZfrdx>*X*OI 
fttt0>*-C. *PAW>o£&HP-/KMllffi£. Ro = 
0. 75/im, Rmax = 12. 5i/m (JUTttttP— 
^At^iO iRa=1. 4 5. Rmax = 2 5. 3// 
m (&LTH:tta-JI'Bfclf£) lc£jtfc2*<D&n-JU 
£ffi-5lilrtfi. m-ftitlcrx^KxttiiL. «»co> 
-II«»»iaQaCi* P ET7-f JbA££ oT&Sfc 
«1 iPJHlcLT. 5 0nm<08Sfc'W*fg£:2 5nm 
0> 1 TOSHH*UUl£IIB*ttRiLft:. 
[0 0 6 9] mKttKP-^A|C«fc4«^OT I TO*£ 

11 m, Rm a x 
= 0. 9 5/imT. Tt=8 8. 7 96T?*ofc„ 
ma-)\,Blz*Z%Hff) i ToH$jS»KSffi<n8(ffita 

R a = 1 . 4 5(/m, Rmax=4. 5/»mT?. 
T t =8 8. 3%T?ftofc, 

[0070] T^x^u-rfii<oai?fl«iiii, 

W1 t^-*<tlCT2tt<0«tta*'7X«<D-Slr, KflC 
[007 1] UT, WteO^^^iUfcT^X^U-i'fl! 

ft:. 

[0072] ttfiP-;uAl;»-^< i<D£* 

A> th«P-7UBIC»d< tW^y^/U^Bil. 
[0073] (lt««3) (ffiffilctt-r. Affile t tz 

K-8<by-l'*aHI®li5 0nm, I TOiSfBS*W1t£ 
fi}IJ2 5 nm"Pfe l J, Ttlt9 0. 2WCfeofc. 
[0 0 7 4] *LT. x*X:/U*<M(0j8Bjj«l§li, £ 

[007 5] (itf5S<4) <§^W*»K/ii£«M3rt- 
£i«i<H 1 KfcUT. * ?fi(a> P E T 7 -f 7UAIC?/l$ L 
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^iin Tos»wm<5K*®(Da®»a*ii. Ra=o. o 

2/im. Rma x = 0. 3 4«int, Tt=87. 3% 

10 5 5nmtoJH£*lTHSCfc-<?. I TOiSeSsUBimttlS 
[007 6] 

[0 0 7 7] *1\ SHb{r-f*aHBW2 0~5 5 
[007 8] ^7f«l:-a-h^'JVW4<ML 

<fl». 

[0 0 7 9] HSIStt miZ'OA^KfflCfeoTfti 

[0 0 8 0] ^»lc»felzifiUfeS^t4ft:«» 

30 [@ffi(DW«lJi:Kl«] 

[01] *»B^lcfcif€,^.y^/^wuroBiaaiat*t0 

[02] MJ|^tt?x990fetta>JH£igKBrefc«. 
[fi#rottW] 

1. wmmyouj* 

2. ®<fcW*»BUg 

3. »Bji9lM«(iffi 

4. aims 

5. SW»Ut«(ig 

40 e. tenx^-y- 

7. jR«t©«k«taoic**as 
s. m%®tb 

9. }£*t 

1 o. "OisntfciK 
T. »7?ftiaM«II 
d. T-r xr/iWAiaswan 

Ag. ta^-XhS<5 
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